The aim of this paper is to determine and compare the environmental factors controlling longitudinal colonisation of periphytic algae in agricultural and urbanization effects of a lowland river, the Tundzha River, located in Turkish Tunca. To investigate the effect of the environmental factors on periphyton colonization at the river, 6 stations were selected and samples were collected between April 2012 and March 2013. Canonical correspondence analyses have been applied to clarify relationships between environmental variables and periphytic algae. During the study, the Shannon-Wiener diversity index (H′) varied from 1.62 to 3.91. The phytoplankton biovolume was positively related to pH, temperature, salinity, chlorophyll-a and nutrients, and was negatively correlated with dissolved oxygen, turbidity, and silicate. Out of the 5 divisions and of 73 identified species of phytoplankton, the diatoms, namely Fragilaria ulna, Cymbella tumida, Cocconeis placentula, Gomphonema acuminatum and Cymbella cystula were found to be dominant. In addition to these species, the biovolumes of filamentous diatom Melosira varians, filamentous bluegreen algae Oscillatoria limosa, and placcoderm desmids Cosmarium botrytis were determined to be at high levels during the year. The euglenoid blooms in St.5 showed many times during the study period.
Environmental conditions

131
The values of the physical and chemical parameters of the sampling stations including 132 dissolved oxygen (DO), water temperature, conductivity, pH, silica, NO 2 -N, NO 3 -N, and total 133 phosphate in the water from six sampling stations on the Tundzha River are provided in Table 1 . 134 Basically, among these parameters, water temperature showed obvious seasonal change, as the 135 water temperature of the river ranged from 2°C to 28°C during the sampling period. Empire Prokaryota
Kingdom Eubacteria
Subkingdom Negibacteria
Phylum Cyanobacteria
Class Cyanophyceae
Anabaena affinis Lemm.
Kingdom Protozoa
Phylum Euglenophyta
Class Euglenophyceae
Euglena acus Ehren. The monthly total taxonomic richness varied from 12 to 42 among stations. Species 177 diversity at the rural zone showed a regular distribution pattern by increasing in spring and 178 decreasing at mid-autumn (with a monthly average of 29), while it was irregular at the urban 179 zone (monthly average of 22) in all stations during the 12-month study period, with no regular 180 patterns. Species density at the rural zone showed two peaks, in June and September; these peaks 181 were in August and October at the urban zone (Fig. 4a, b ) which may be due to the availability of 182 nutrients.
183
The Shannon index (H´) ranged from 2.1 to 3.9 in the rural zone. In general, high values 184 were found during the summer to autumn (except November), and low values were found during 185 winter to early spring months. Maximum values were recorded in summer months (Fig. 4a) . . First X axis is given species density (%) and 198 species number; second X axis is given Shannon index (H´).
199
A total of 71 taxa were identified in the first 3 stations, which were regarded as the rural 200 zone. The predominant species on this section of the river were mostly attached diatoms, (Fig. 7) . 
263
If we compare previous studies with the current physicochemical status of the river which 264 also covers our study area, there are studies providing data about physicochemical characteristics 265 (Öterler, 2014; Altınoluk, 2014) . According to these data, in particular, DO quantity has 266 decreased, but pH has increased, over time. There is no significant change in the NO 2 -N values, 267 but NO 3 -N values were determined to be higher, especially in spring and summer seasons.
268 However, in a study by Borisova et al. (2013) on the Bulgaria section of the river, mean 269 conductivity was 626 µS cm -1 , which is higher than our study (563 µS cm -1 ). The pH values in 270 the river were in a narrower band than our data (7.82-8.68), and DO values were in a wider band 271 when compared to our data (3.36-11.22 mg L -1 ) (Borisova et al., 2013) . 274 This study revealed differences in the distribution and structure of epiphytic algae among the 275 sections of the Tundzha River under different impacts.
276
Among the rural zones which were chosen from agricultural estates, especially St.3, the 277 highest bio volume and species richness in terms of epiphytic algae were found, as they are 278 located in a region which is rich in macrophytes, and the river is enlarged and meanders and the 279 current velocity is low. These results may be assigned to several factors, such as changes in 280 nutrient input and light availability, which may also have a strong impact on algal communities The euglenoids were determined to be dominant organisms in the urban zone in the river. 329 lowest values were recorded when periphyton was dominated by few species in both zones. The 330 periphyton community was dominated by species which are tolerant to eutrophic conditions in 331 the urban zone, whereas mesotrophic taxa dominated in the periphyton community in the rural 332 zone.
333
While we were planning our study, we classified 6 stations, chosen from the river, as 334 rural or urban zones. But the results of physicochemical analyses did not find a statistically 335 significant difference between the two zones. However, modifications are seen in the sediment 336 structure as a result of the modifications of the riverside and river bed in the urban zone. As a 337 result of this, the difference between algae composition at the regions named as rural and urban 338 zones can be explained by the deficiency of macrophytes on which epiphytic algae can hold on 339 to, and that the river basin structure is relatively covered with ooze, correspondingly degrading 340 the substrate on which benthic algae can hold on to.
341
In conclusion, our research findings recorded 73 taxa of periphytic algal flora in the 342 Tundzha River, which play significant roles in primary production and nutrient cycling. Despite 343 their significance, many aspects of the geographical distribution, biodiversity and ecology of 344 periphytic algae are poorly understood (Hasler, 2008) . The contaminants in the river were not 345 measured between the two zones in terms of nutrients, but there are obvious differences between 346 the regions in terms of species composition and abundances. This study opens the door for 347 further research on periphytic algae and the ecological role governed by periphytic algae in an 348 ecosystem like the Tundzha River, where the pressure of agricultural activities and urbanization 
